Abstract
Introduction
Spinal cord injury (SCI) represents the damage of the spinal cord, mainly caused by traumatic events (such as car crashes, or falls from heights), but it can also can have a tumoral, inflammatory, or degenerative etiology. Incidence is 40-80 per million inhabitants, and around 90% of them are due to traumatic causes. Every year, are reported between 250.000-500.000 cases of spinal cord injuries [1] .
Spinal fractures are usually the result of a highenergy trauma. The thoracolumbar junction (T11-L2) is biomechanically prone to injury as it marks the transition from the rigid thoracic spine to the flexible lumbar spine [2] .
The most common mechanism incriminated for (SCI) is represented by motor vehicle accidents (36.7% of fractures), followed by falls from height (which accounted for 31.7%) [1] , [2] . In an american level 1 trauma center, the rate of injury to the thoracolumbar spine was 6.9% [2] . Burst fractures are the ones with the highest incidence [3] , [4] .
A burst fracture describes a spinal injury in which the vertebral body is severely compressed. Due to the great deal of vertically force applied to the spine, a vertebral body being crushed in all directions, the retro pulsed bony fragments are spread out into the spinal canal and can damage the spinal cord, causing paralysis or partial neurologic injury. Case report This is a retrospective case study of a 43-yearold woman who suffered on 23.06.2018 a polytrauma (accidental fall from 3m height -tree), associating thoraco-abdominal contusions, without cranial trauma and a severe L1 vertebral comminuted fracture, followed by flaccid T12 AIS-A (complete) paraplegia. The polytrauma Injury Severity Score (ISS) was 9 out of a possible 75 points [5] .
The patient was an active military staff, in good health before the traumatic event, without any comorbidities and she was not taking any medication at home. Her legal family frame was compromised; she was divorced and mother of two young girls (16 and 21 y.o.).
The patient was admitted on 24.06.2018 in the neurosurgery department, and had surgery on 03.07.2018. The surgical treatment consisted in: posterolateral L1 transpedicular approach on the right side, complete L1 laminectomy, L1 pedicolectomy, T12-L1 and L1-L2 artrectomy, T12-L1 discectomy, L1 vertebral reconstruction with an expandable metallic cage, and bilaterally posterior rods and transpedicular screw fixation at T11, T12, L2, L3 levels.
There were no post surgery complications, neither hardware displacement, nor surgical site infections.
She was admitted to the Rehabilitation Clinic from 10.07.2018 until 31.08.2018 as a T12 AIS-C (incomplete paraplegia), with neurogenic bowel and bladder.
Neurological status classified according to the American Spinal Injury Association (ASIA) impairment scale, and functional outcomes are presented in fig 1.
The patient had stable vital signs: respiratory rate -18/min, heart rate -84/min, blood pressure -115/80 mmHg, indwelling urinary catheter, no pressure sores.
Complete blood count and biochemical laboratory tests (before surgery and in the rehabilitation clinic) were within normal parameters . Complex system stabilization (metallic vertebroplasty with Stryker expandable cage, and posterior arthrodesis with screws and rods). Postoperative CT at discharge (30/08/2018) demonstrated complete removal of the bony fragments from the spinal canal, spine fixation with complex vertebroplasty using Stryker vertebral body replacement system and posterior transpedicular stabilization.
After surgery the patient received prophylactic anticoagulation with subcutaneous nadroparine (fraxiparine 0.6 ml), pain relief medication, and urinary antiseptics to avoid infections, complex synergic association of neurotrophic drugs. After verticalization, anticoagulant was then replaced with antiplatelet medication, also recommended at discharge.
She was confined in bed for 3 weeks then mobilized and she exercised a few steps with the walking frame. Bladder rehabilitation program consisted in intermittent urinary catheterization with pre lubrified sterile probes. The outcome was favorable (fig 1) , without additional neurological deficits and stable vital functions. Discussion Burst fractures involve the anterior and middle columns with an intact posterior column, so they are biomechanicaly unstable. These are commonly found in the thoracolumbar junction, which is a considerably high vulnerable region [6] . The most common mechanism of thoracolumbar fractures is high fall injury, and the most commonly injured being L1 vertebra, occurring at a rate of 34.4% (±15.90) [2] , [3] .
A systematic review of the literature and metaanalysis (including over 3500 patients) focused on the epidemiology and fracture morphology noticed in thoracolumbar spinal trauma. Burst/AO type A3 were the most common morphological pattern of spinal fractures [39.50% (+/-16.30)] [2], [4] followed by compression/AO type A1 [33.60% (+/-15.10)], fracture dislocation/AO type C [14.20% (+/-8.08)], and flexion distraction/AO type B, with a morphology rate of 6.96% (+/-3.50) [4] .
A burst vertebral fracture is classified as unstable if angulations of the spine are greater than 20 degrees, generates a vertebral subluxation or dislocation, more than 50% of the spinal canal is compromised by offending bony fragments, important neurological deficits and complications are present at the time of injury.
The main surgical objective our case aimed to provide spinal stabilization and fixation, enough to start physiotherapy and accomplish this goal with less morbidity as possible. The management for unstable T12 and L1 fractures requires early surgical procedures to stabilize the spine. Surgical treatment for lumbar burst fractures include decompression of the neural elements to promote recovery, correction of spinal deformity, fusion with rigid stabilization, preservation of vertebral motion segments, and prevention of development of delayed deformities [7] .
The particularity of this case is represented by the complex and less frequent neurosurgical method (applied in our spinal surgical center), in treating patients with severe vertebral fracture in the lumbar region. Extensive injury of anterior and medial spinal columns required partial or complete removal of the vertebral body (corpectomy). Only selected cases can require corpectomy, due to the possibility to compromise spine stability and sagittal balance.
Stryker distractible vertebral body replacement implant is an expandable titanium cage, which can adapt to the patient`s anatomy, enabling the neurosurgeons to treat severe burst fractures. Selfexpandable cages and posterior transpedicular stabilization allow decompression, stabilization and circumferential fusion in one stage without cavity involvement [2] , [8] , [9] , [10] . [11] . Anterior corpectomy and fixation with an expandable cage, lateral (posterolateral) rod and screws arthrodesis allows vertebral fusion through the same single exposure. It is a safe and effective surgical procedure, with minimal complications [8] , [9] , [10] , [11] .
Physical therapy objectives were focused on maintaining joint limb mobility and increasing joint stability, augmentation of the cardio-respiratory endurance, improve global motor control, coordination and equilibrium. Lower limbs level therapy goals were to maintain trophicity in the distal myomers L4-5-S1, increase force, equilibrium and coordination necessary for walk recovery. The aim of physiotherapy at the pelvis and trunk levels was targeted to increase force, equilibrium and stability in walking.Therapy training of the upper limbs aimed to increase force and get sufficient ability to manipulate the walking frame.
Rehability training was focused on B-ADL independence (activity, component of the ICF-DH framework) -transfers, orthostatic posture, restore walking, bladder control. Increase coping and selfesteem represented another important objective to achieve.
Bladder training program consisted in selfcatheterization with sterile, pre-lubricated probes and bladder stimulation with interferential medium frequency currents. Its goal aimed to avoid urinary tract infections (UTI), prevent acute and late renal complications, maintain the person "dry" for social reintegration. Our patient was discharged with a bladder training program and recommendation for urinary probes, provided freely by the National Insurance House [12] .
Ad vitam outcome and ad functionem prognosis were favorable ( fig.1) . Somatic improvement targeted enhancement in B-ADL / activity enrichment. Favorable functional outcomes were achieved, locomotor status significantly improved. At discharge she was able to walk with a walking frame and bilateral anti-drop (foot-ankle) orthosis.
Ad laborem outcome was reserved, due to the external barriers in the community, represented by the nature of her job (military personnel), the distance and transport problems (the subject lives in Ilfov district, and she has neither driving licence, nor an adapted car) [13] , [14] .
Marital status represented also a barrier to the social reinsertion, because our patient is a divorced woman, who must support two teenage daughters. Education is mandatory at discharge: although vaginal and clitoral orgasmic capacities are theoretically abolished, the patient is young enough and might have risk for UTIs and / or sexually transmitted diseases (by vaginal, anal, or oral intercourse). Also pregnancy might be possible (because her menstrual cycle returned).
Social participation and the quality of life were the most important objectives for the rehabilitation endevours, targeted on our young woman living with SCI. Familial reintegration and socio-professional independence represented the golden targets for rehabilitation.
Prompt surgical intervention and rehabilitation during the early post-acute phase, complex, and comprehensive approach in a multidisciplinary team represented the key elements for the favorable outcome of our reported case. 
